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(54) ^moi^m] Mmm(DX77.hmmMtm:»miimmm9 



(57) [mm 

[ mk^m'i f} -y ^iBWiw 3 cox ^ X Mi^4 (n^m 



(A) 




(B) 




1 

(4 ) mmimz^mnmmizjfm^fifz-i^com 

mm. 

comi>zmm^tit:f^m^mmco:^i¥ (5a) sr#;c. m 

:^mtm:ffi^izmmimx^-':>m:f^[^izmi^itfzmm 
com^jL (5b) ^^-t. mmii(7)[Hmiz:^mz^t 

^>ixTv^^. zt^nmb^tmmmii>zmcommm 

[iiiRiRB ] t:? V 9mmm o) <7)x^x hws 
(4) cof^mmmz^^pimmizm^^titi-i^co^m 

mmm ( 5 ) ^mmv. tmmmmmzx^mmmcn 
mmmzii\-^x^-y^mmm^zimi-^^xyx hi^m^ 

mm. 

[If iRii4 ] mimmmms^ ( 5 ) ii. ^ -/ ^mmm 

t m^a^lZX^X h¥SgOF*)lraf)gPi: [M]teW9S<7)[M]KgP t 

comi<zmn^fifz^mpimmc')^i^ (5 a) ^fi;t. m 
rom (5b) ^*L, mmmico^m^z:^mz±t^ 

mmm (?) ^: . ^ ^IgttfitoWSSIi'il^tof*::^!! ±gp 

izmfi^ittim^^mm ( i o) t^^i;?.^. ^tsrw 

[ it^ii 6 ] mimmmtii^co:^i^b -^^zmf^^i^ 

-9 {!) b. W:^v^~9bn^-thmim±.mzm. 

it^iXJtxl^^-^gfl^ ( 1 0) b^mx.h. ^b^ 

nmb-t^mim.3x\iA{ztm<D^m<^x=7x 
i^afE ^ iiitewmoff±gpt comi^zwm^fifz^^^^m 

ffl^is^ ■ mk ■ . ^ b ^nmb-tummin 
x^xv^mk\ii-ijm. 

[ If 8 ] y-tf-iO-g|5>^i^« L fzM 
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2 

fl-iiJ&M^ft-§^^:&!|fm^:t--g.|f*3S7tc 
[0001] 

mmmmamb mamm^zmh o , l < s^- 

:^) tJ;'9;i?'y3'.IE»Wt5feit-.l.llfli^5>!.h7^fi^ 

m<m.^x'% ^^mx^x vmm<m.^-fjmbm'&m 
10 scM-rSo 

[0002] 

;^^•«) bmiixhmwm^. m,'^{ziin^wm<r)±% 

[0003] ^-^^^ 1^-}V nmMM . , . 
20 KS^> -y^. ±%'Wjk?i:-&mMf^V':^9~xm 

&i>f»§-ii:-s>gg-c*D. ±w>w^^mmi±mmmmiz 
^^x . mm Lfz±m^Mii:,^'mmxh k>. j^^y^^- 

iiy-ji-v-^if^yh) ^m^iLX. hy^-fi^m^mm 

[0004] ^mLtzzy-ji-vmrnM^mm-t^i^-ju 
]^xmcomnmmimizt5\^x . mmcoimb^:i>mm 

mmmzMM^ii^. ^ ^izmmfmizm-^xit. ±« 

co^mzm tfz/j -y rJ' mWkb . i'-Zk F >>> y ^(Om 

i>bt,zLfzmmmmmi:>tix^fz. t*^L. ^ 
~)]^rmcommm±. um^±i*^bLtzmi^mb^. 
mm(r>mizim~t^b^^7!j^^i}^'^fz. -t^^h-h. mm 
im'pco^mm^zm^x , tmm mnmKti) 
m^xmmxh^. mmmmmizim^tix^^^^^h 
40 (^x'hh. t*^t. mmi. mm-t^jjmti^m^^fzib. 
mmmmcnmm^^uz^izm-yxmmfmi:^^'^ ^ 

(jsiWR^j) b<D^'^^yxtmfi. Ay-^^mmcox 

=7X vm^f<zmz-^j:x=yx h#fic7)^^SriS< ^b-ifih 

c^iiio 1 -Az^ mmnn.<^^TMYAm}^v^^ b 

50 b^iVC^-^fz. 



(3) 

3 

[000 5] CiT-, 'y-lV KXffitcfc(t-l>SBiJ ■ ffiil 
(1) t-r. ra?MtcDv'-;WK'b^V>'h^ffii:-C. s 
^jRSjtri:^. i^-zU-K^'^'y^ ■ br::^.^>'OX^^- 
(2) z<r)mmiz^'o. i—jv}^mmmco±mit. mm 

^ziy^TTiy~)V]^mmzm.^ttl. ^^l,Z^}Vh:=i 

yKTX' h y^-jvmzMm^ 10 

i^A±(D'>r-( ^j^^^m'om^^tizx'o. i^~)VY^y^ 
yv^WMm^\^. vy^ivmt^i.z^^'^mt^h 

[00 06] uM'mMzmMth±M%<n'm'mizmm 
'thmmz-^\-^x<%\,zmit-th. 20 

(1) i^~)VYm<rimMm^zii\^x . i^-jvy-j-^-/ 

mt^ih^n^K-nmf.zuxm'jftLxmm^fi. m^ico 
mt (fti^jo-gp) (DmK :fi-/^mizii\.^xmmizm 

(2) ;^XJi>iOaX|5^:5)-{i, iej-rLi>-5EfiI^t S ^i^J 

-MX't^^-^fzi^. mm^^i-mM^zi^'M-t^^h-b-x- 30 

&i^mm^h^i.zh. mnm^^-'&\.zm.&^ 

(6) mmmm<^±mizm^mm-^L. mwMti^^^ 
^mizm^x^m^izh. mm^f¥i:-^i,zm.&-t^ :it 40 

:b^X-^^\\ 

X) tfii^mv. mm^ -mfi^zWif^h^ttfimt^ti 

[0007] 
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4 

as ( X b n-^ ) . ^ •/ i'mcDMmK-hmcDm.mi'- 

imthmm.ifimm^ixx\^^^j:^^tz^. mu-m^comm 
i:zm-t^r—^<mmi<immx'h 0 . ^< <r>^mLX'h 

[0008] ^£t>%. ^<r>-^~)VYWMm<z\i. m 

( 1 ) '^-^i-mmmizj^hMwifmm^zit, mmms^ 
izi5 ^ ^xm^^itt^ ±M^'itmzm}mi:ti l . mm^^ 

iiXi^^ii"'jfZo 

( 2 ) mmcomnmm^ztov^x . m&:ncommmmco^ 

comMM. m-h. :^y^^nmmizf^m-t^x^xh^ 
mxii^t^-ofz. 

i 3 ) mnmi^zmmLx^^mmMmimzML. 

Y'y^ 'y^cfmmt\thf}''\,z-m\^if^ ±iijiijaco»jg(c 
i s 'cix^%i)mk> "^fz^Lh X) ^' ^ yxm^fzfi . ail 

^m,z:m' L . S ^> , SH'J-f- ^ ±#<0«;&^^'ft: \.t£\ ^ 
(4) >'~)VY-J^-v^WS.. i^>'y^b°Xh>-(50;^h 

(^mm^wmM\^i,mm^<^-mLifi^m.tLx:fi . 

( 6 ) mm)M(r>ymM^i:fin^hfz>ib^ "^-^^ 
%^^'m!t:thtz^<r>i^-)VYV^ -/^m-h<n'mwm: 
^\M.-b-'^fz. 

[0009] }Lm^fz^m^^mm-hfz^\,z. *^bh 

L\^mLfz (WM:^3-lA129n. #4.^^3-1 5 
1 3 6-^, f#^^3- 1 5 1 3 8-^. !#^^3-2 1 8 

mx^x hwrnir-^^^mta^^ ztttmrnx'^i-ytz, 
[0010] *f&Bj{±, ±mLfzmm(or^mji?.i:mm-t 

h fzisbl,zMm^tifz h <nxti h . ^ts:h%i^9m<n^m 



(4) 

5 

[0011] 

[ mm ^mm-t tzUbcO^m ] ^WMI>z Xtm. :(l -y rS? lO 

mmm ( 3 ) coxyxhm^ (4 ) c7)^^hmf*fi5t:4'SR 

#a^ai#it3 j; Ki \3\mMmcon±mzt5\^x:tf ^ ^mm 

mizimi-^x^xhn^mia^^. ztwmt^ 
■i>ii»)ttc7)x^,x h?tfi^aiga*^'ffif*§^x§.,. --com 
mzxK). ^s.pimj&co-i^commMtii^ (5) ^zx 

i D ^ ^mmtMz^^-t^t^x^x hticomimm 

3f -1. . 20 

[0012] ^mm-mt L^mmmmt,zxtnt\ mm 

mmta^ (s) {±, ^^-/^mmmtm^uzx^xhm 
^^9}-^^ t \B\mmmcom±wi t c^mzmn^Ktz ^ 
ffiP3«?^co** (5a) imt. m^mtmyjmizmm 

^IST*-^f*:tri^t«at/iait<?)K#TL ( 5 b ) 

3tc^*-by-tf- (6) ;^)Wtft^aTl-^^-.. ^c7)ffiB!c 

icj; 0 , ^s^mts ( 5 ) ^^^nmmiz-mzmfm- 
fix ^ X hjj<r)mmwm(Dmijmco»^^mtii-r^ 30 
[0013] ttz. ■9mmm ( 3 ) <nx=yxv%m. 

^mM>\,zii\^xfi -/^wmm\.z^m-hx'7x b#a^ 
^m.ifimk^f^h. ^(rmm,z^^. ^mnnmcn-^f 

mx 9 X v-h(nmmmm.-^m.wmcth ^ t t/^x-^ . 40 

[0014] ^wmnt. L\miimm^z];:mi. mu 
mmm^^^ (5) js. :f}-/9%mmbn'L^\>zx^xvm 
^(nnmrnrnt m^m^(r)mmmh<nr^>,zim'S:ixtz^ 
mmmc^^^ ( 5 a > ^mx.. m-:¥wi±m)i\^i^zmm 
^mxi]--M-nmi>z-mMLfz'm.<7:>m-^^ (5b) 
L. tMm^<D\mf<z^mz^]^h-(Mr^^m.^'thx 
otc^a-fey-tf- (6) tmm'r^Kxx^^. i<^if^ 

-S. .r i: , ^^^-oaifccO^S-fe yt?-- ( 6 ) J; 0 , 50 
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mx^xvti(^mwmmcom-ij^<7^'!r}^i^\i^-t^^h 

[0015] ^ -/ .^»Wi7)ws4i'i:^giitiatt^ 
iiHrriB#7t«-fe y^f-coai;^i ^iEiK-c»±gi5 tSjU-t^ 
fi^fsi^ii ( 7 ) i; . ;& -^9mmmm^^'L^(^^km 
±mzm.n^fitzm^^im ( i o ) t ic?) 
mmzx D , fi^{EM« ( 7 ) ^:fi-tsfi« ( i o > 
j;^. ^■mm-^y^-<^^^^Mm.xm±^^zim:t^ 

[0016]*;^. mm^m^^m^co^^wt-^izmf 

^ii^mm't y^-<niii:nimmx-n±mzi^m-t^'r 

tc^{t^>tL3txP>J-^Sft^ (10) h^MLXhX 

Vk ^cn>mmzX'-jXh^ (7) tr-\y^~ 

^^mm ( 1 0 ) tcj; 0 . ^m-ty^-<7)\i!,tit:im 

[0017] :$immco-ijmiz^tni. a -y^^mm 
mt m'L^zxyx. h$^^co9\-$^mMt mmm<^m±3 
t cormzmn^tifz'p^pimm<7mmmiiim^i^(r>m:ff 
\^Nm^ (N(ssisc) coumiz^iiwzmiLLfzmm 

iotti^(c^iis-f--&#fifi^:^ ■ mm ■ 

[ 0 0 1 8 ] Ht:. mmcomm-ty^-co-mtfixmL 

fzm-^^z. m^ti.tzm^^^m^y^~coiii:biMn-^ 
i^i-^^tx\ ffm^mm-t. zcriif'mzj:^)^ ^- 
/i- vimm^i-MMrnvtmui^^ h t ma^zhtz^^m 

<Zti^i}K z coimiz i K> y^~i,z^ 

^mi,z^hxmti^^}^fz^x'i. . micomm^^mt 

[0019] 

imm^^mtxmm't^ . ^a. ^m^za^^xi^m-t 
?>m-^i>zim-<7^^^inL. mmttztmi'sv^^ 
i>.mn±. ^WMcom i mmmm^w^-r^mimmx' 
hK>. ( A ) immm. ( b > ii^<D^mmtimi^x 

[ 0 0 2 0 ] H 1 co-^i^i^x'rJ^ ■ m^mizt3\-^x . m 
^coimizi5ifhx<^^mofzi!bt,z;fr^y^ ■ mnm2iz 
i^m-t ^mmmm u= i o . ^mmm 3 iz^^^^h 

Lfz^mmm,^ 5 i^zmh o . mmmm^ 5 cojgH^K^ 

^titzx.yxhiSfmi±. ^mmiii^5izmmLfzmmm 

^-y;i^7 ^^LT. • mykmumdr~x9mz 
com^ t mmcoy uryy ion. ^m-^ y-^ e com 



(5) 

7 

^^~y;ummt 1 1 mzp^nMLfzm^m^it-LxMM 
ssii ■ tmmm 1 2 tcA^Fsn-s . 
[0021] ^mm^ ■ Mmmm 1 2 {±. arco^^m^ 

( 1 ) aitflic7)#fi-feyHf6ofi-^^jD^T^t. T>f 

mm^mtrnm^mzTy-j^i^L. 10 

(2) mmm<7)Mmty^6<7)m^(7)m-^iTi-x:i^>^m 

(3) mm.mi7)^m^y^6cr,m^(7)mn. m^i^. m 

hh, 20 
[0022] m2.\mwm.^(7mmmmr:t> o . 

( A ) \mmm . ( b ) n^^mmxt, ^ , la 2 a^^mm 
mm.zii\ -^x.ii-y ^mwm 3 ( ^mM ) t^mm^ s x 

•9 , $ . ^m<^'im\,zmm \^fzmwm^^ 5 i^ea 
Mwm^^'5\.z\tmm(nmm^y^^fimWi 

[ 0 0 2 3 ] m 3 (i, mk<Diy-)V KiBilMO^ -y ^-Ig 

;p Ktsiiftsiiffi. ;^ -/ 9-mmm\z{fm^hmmm 30 

[ 0 0 2 4 ] m 1 mj^m 2 az^ \^fz Xonz. :^wm<rm 
iuiifiox^x v-^wmmm.x\t. f) -y ^'lEDtts cox 

Sr^m-r-^ » 40 

[ 0 0 2 5 ] 04 \mmmA^(nu%mmiXt, o . 

(A) {iWmS b^-^tfgp^i-ll. ( B ) M^ft^K- 

pmzi6\-^xmm\^tmxhh . ^si^atssti, ;&'y 

^'IBKf 1 3 i; 9X h «i^4 coj-h^figp h digit 

ifc ( a 1 cO^JTii 6 ®Elf ) i^lDtm 5 b , t 50 
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. C OKm 5 b to F*]HtCJ±3^#: 5 a 1 1. lA-f* 

[0026]i5t.iai tS^^i d t*^BHtc i^rJf , 
5 O^ftcOJU^riBl ( N tifiit ) ^firSt^^^x 

^'inzmiLLtzmM-^y^-e^mt. ^mmm ■ Mm 

^^^(7)iiiti^MM.w-i^L. zcomtsi^zmm-t^^mm^ 
mf:-mm- ai^-r-s« mz. mmcmmm-ty^-eco 
-gp^^xs Lfzm^izi±. m^tiftm-^^^m-^y^- 

[0027] iMLfzXoiz. :^^mmzxtii^. unm 
m^cr>mwmiR:h^mmmm-t:i> tii^.mi iz^ Ltz^ 

ii^mtt^j: K) s ^a^O;^^ § tZilizMm-t^ ■y ^ 

[0 0 28] tfz. ;0•y9^mm3^z^t^mt!imlii 
fi^ffis 5 sria 2 i,z^'rmmx'mm l , tiit^j^st: 

§ i i D . mm-^mm-^mitM>^zMm\m^iii 
m-^tz^<mm.ifimv^x^ . ^m.><zi^hmmim:n 

[0029] tfz^ v i5'.IBI!jW3 {i. M:^^coFimimm 

m^^^fzib, 'j^^mmz±iMmootm^^.m^s< §tL 

X5XMfig5'hlfe4-20|f±gpt. 

«liItt-CiSm:^^^S?tS#itH^5^ia2t;5^ 

^mmxmmt. mm^mmmizmf^^mmx^xh^ 
mcomm^:^mi>zLfz. 

[0030] Stc#fi1^aitl5 u yf^^conmiz 

tfoai^^jiiiiT^L. ^i^iUMzmE-tmmmi. m 
^■im- mij-t^. mm^^zMiit\ Mm^zm^m 

m i <^Kh=y-)v Y mmmt^zn \ ^x , ^--jv y 
m<7^^'t-mz^m.-t7sm*.^y^~ e tc. mmzj: hx 
mfi^\^tz%-t:\i.. fjJit i hmMi^-f^-^mxh 

z<^^^<mm.)^\.x . -imm<n-mrQ\±. m\YX. 
fzmm^y^-bfi-t^<:rM^x-n^nw\^ . m^fifzm. 
^tsMmMy^-ii^^(TiX-n\%^^im.^i^^h ^ t 



(6) 
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(A) {sgpMimm. {B) \tm-9fiEmmx-h^. 

m± L fz1^m 6 - 2 ( ^S-tA^^SiSSI5 ) ^ El 4 1 
U^yi^'lHlS&SrJFM-rSitfciO. Nflic0?^-lry^?-6 10 
[0032] ^mm^^ 5 i7)^Jt-tA-t'^^^ffl SrH 

■Co n ffl ( n (ifilA ) cn^tA^mm 6-4 *>#l5t LTffM 
ii. H 5 ( A ) J; 3 . ^ 'y :S^,|B«W 3 20 

4 - 2 1 <T u > ^"-tf VA-3tizmt. tifz-mMm^ 
^bt^zauxu-t^i-mzm^^tLh . ^si^ffitff5j±N 

[00 33] fffi^^mS 5 >'^?- 

6{i. ms (A) t^-f-j;-5tc, X7;^Mig ■ i'hm4 

- 2 i: m-t^^M.i'^mm e-Sir^^ryy ^''-^-tK- h 4 30 

-3t m^hKimm e-At <7)i^mm^{m-thm^ 

ii^*a^g|56-2(=^t^lA-f=^{i, ffittoM^c 
ffi L . 4 Y-Vm<r>f y >y i i: J; 

[ 0 0 3 4 ] ±3* y^tzmmz^ o . ^wm-nmx^it. 

^-mn^y^t--t><r>^1r]\,t. ■ i2^«t:i3V^ 40 

[ 0 0 3 5 ] ia6{±, if.wmcn'm^mmmk^-t^^ 

XAH-C^S. ±fz. 07 {±06 (A) oMi^mxh 

[0036] mf^w^\zii\\xMm3</imm\iZ7r^\^tz 
J; ^ t . f}'y 9mmm 3 \.z^ t -g. x ^ x f ^s^^^ait- 
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[0037] mblSOfmi ^z^-tmWX':f} -y 

^fi^^tfi nrtgi^i t . $ ^> i:sia# Mffi^ m^-t^ fz 
m^mmthi3m^m± Lfz . 

[0 0 38] fj^y-^mWrnSlt. ^ICDR^^HIlK^-^ 

:^mM<^^<:ommwmxn. w@c^^#^^-y^'iB 
»W3 tx^x hm^f^^A - 1 mmmizm 

3 t^^s^iT-^^* t , mmi'fm^mzinf:hmmx 
^ X hmMcomm^'^miz Lfz . 

[00 39] 08{±07cOg|I^fife;^0T*O, (A) « 

MfflH. ( B ) immmta^coiEmmxhh . ssfc^ 

^■y^lEI6W3t0SllgP^X9Xbfi^ ■ |^li4- 

nzML.ws^- nmL-^dmxmmcD^mmizmm^ 

3cr>9mi.^z^m.-thfzi^. #^«-fey^6>&*^.m^jft 

[ 0 0 4 0 ] t:? -y ^%mm3^^mzii^ m^wt-^^m 
±m^zim^mLhtz>sbcDm^imm7 mm. xv 

9>-X7-3) ^fSft, #^fi-lr>-9-6A^^>ttJ:tlfi^^ 

[ 0 0 4 1 ] 09{±. *%BJcO|g3Mfi?^«*^-rgE^ 
«):£0-C'fc 0 . ( A ) mi!lH0. ( B ) ii^cDtmi^X 

r-2^mX'hh. ^cD^3^Jtff^ffi(:*3(tl>ttii^ 

x^j^mit. 06 (B) tm—xh^. msiz^-t^o 
iz. i^mmiii^5(7):^ V ^nmm3^c7)mnmt. #fi 

fHXimcr>mm^'^7 o , ; ^fz>^ . >y rJ'igttW 3 tO^J 
ffi« 7 - 2 J; I.«^c7)i*-gfttc J; D . m^l^zhfz h 

w^wm.^ ^fgtc Lfz i> (Dx\ ±ifmmoy^mm}t<z+ 

[0042] mmii^mm-t^^ h . ^v^-^mmm7 
-2t. ^LKiiZjam^h^imryri- • <y h 7 - 2 . 



(7) 



*fffl20 02-47 7 2 



1 1 

xu-^ -^g<i« 10-1 i^zim-t^mm^Mm^ 

2. l*^^>^fiTyx-?-7-2. 2l:fSiS$^l. ^ftr 
^T--^ • -fe-y h7-2. 5imXT-V^—^^miO 

- 1 ts;b '9?ts^l^t^■r•s«Mfi-f■^^^m§i^ 



l 2 
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[ 0 0 4 3 ] lai oti. w,2mmmm/^3mmm 

( B ) iiMHH, ( C ) {m^m:kmX'h^. ^<ri 

1^4- 1 hm-^. mfm^\^-^ow^ ■ ^m^^L. - 

#:Sit*^^5^^ y y^'^<r>mmmwi,zi^\^x . HJMtcva 

6 - 1 s:]K#ft. -y =Jm^^mm-h ^tf,z 
[0044] mmmiii^ 5 comm-zM'^mmm^m 
■ty^s^mm^ti. ^ti^tL<r)^m-ty^6izMmL 

X. nH (nimm) ^0'^^BT§^6-4;^?-'#ISSLTffM 
^ixS, 010 (A) t^■f-TO•fe>'1^6c?^MW^^f5B 

LxmM^ti^, mm^M i tc^fi-r -§> x ^ x 30 

N^fiJi. Ell 0 (B) (7)iu±miz^^Xdl<z. fl-y^ 
.IB«jf|3tc#fflL. x^xhfflg- [^ffe4-l;&»ii>n- 
^-Sr^LTX^XhlSg- i'Hfe4-2fcfE:bO. 
X hft^ 1 ^'[-1^4 - 2 i: U y^'^Tii- h 4 - 3 (Cfi^ 

mmtii^5itNmco^M^y^6t^i^mm.^ti. 
[0045] ^mmm^ 5 commmmTh^mm-i^ y^ 

6ii. mio ( c ) iz^-tX 0 iz^ x^x hWg ■ ifm 40 

4 - 2 i; ii-th^Mimm 6 - 3 h u >'^''-f 4^- h 
4-3 ti^-thKii^mme -4t cof^me- 2 ti^u 

:}i■^1J^a^-*fJtELT'^^iT^6-4^^*tfc^i:^^lf 

iA-r^$rtA-r^^^'-y6-i{cioi^ai-r^» ^com^ 

^6-2t:Z±ti,tf--rM±. ffittcoM5:l.4 5' :^f^fito 
[StA-r^T*-S/ty>. —Mcr)itA.mm6-4l,z^tfzU 

[0046] tfz. ##fi■fey^f*^^<7)ai:^J^±, 50 



iy~fi'VMmm^^mcoj'<:^^/i'±izm^ 

[ 0 0 4 7 ] :^mMi±±MLfzmm<7)mmizm& 
^ti-r. ^^Bmmwt^mmL^^\'Mmx'm^^wx-^ 
h^tit^mx-h^. 

[0048] 

1. mMtimi>zi5\,-^xii^mTh':>t^:)fr-/^mnmco 

mti^mtHL. ztii^mmtLxm^i. mm-t^m 

0. im. mmtmiz{mLx^tiim^-i^. mmmiz 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method and a 
device for detecting driving-shaft thrust load, by 
which axial force is displayed and recorded 
quantitatively, a shield machine can be operated 
without depending upon experience and which can be 
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brought close to the full automation of the shield 
machine because the working load of axial thrust 
force generated in a cutter driving shaft by 
excavation reaction can be detected, the rigidity 
of a bearing section can be maintained at a high 
value and the distribution of the working load of 
axial thrust force can also be detected. 

SOLUTION : An integral load detector 5 formed in 
a hollow cylindrical shape is installed at the 
rear section of an outer ring for the thrust 
bearing 4 of the cutter driving shaft 3 , and 
thrust load working to the cutter driving shaft is 
detected in a shaft system static section. The 
load detector 5 has a hollow cylindrical main body 
5a held between the rear section of the outer ring 
for the thrust bearing and the shaft system static 
section concentrically to the cutter driving 
shaft. The main body has a plurality of through- 
holes 5b penetrated in the axial direction at 
intervals in the peripheral direction, and load 
sensors 6 are mounted on the internal surfaces of 
the through-holes so as to detect distortion 
generated in the main body. 
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